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https://www.vliz.be/nl/imis?refid=365238&doiid=870
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Plastic baseline (t0) measurement in the scope

Research projects in Flanders

. Onderzoek naar verspreiding, effecten en risico’s van microplastics in het Vlaamse oppervlaktewater (2021)

* Partners: UGent, VMM, VITO oo
o000 /,
. . ] . /—\——/ / . VLAAMSE
7~
* Financiering: VMM GhEnToxLab (" MILIEUMAATSCHAPPU)
Environmen tal Toxicology

Flemish Integral Action Plan on Marine Litter (2022)
* Partners: VLIZ, UGent, UAntwerpen, KU Leuven

Blue Growth Research Lab

* Financiering : OVAM/FostPlus SRR, | -
> I _d
= . ok GhEnToxLab -1

PLUXIN - Plastic Flux for Innovation and Business Opportunities in Flanders (ongoing)

* Partners: VLIZ, UGent, UAntwerpen, KU Leuven, VITO ,}Q’ F Q ﬂ X ( f‘*@lﬂ»

! — &’ J V1 1 N
* Financiering : VLAIO (The blue cluster) »d
Policy informing brief: Analysis on the link between microplastics, (O) ?lltfmld von de Voedsstksten

the environment and public health (2023).

. Funding:‘Federal Public Service Health, Food Chain Safety, and environment 4
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Microplastic pollution in
Flanders



Microplastic pollution in Flemish surface waters?

. Oppenvlaktewater . Oppervliakte water en sediment
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Sourcé: Semmouri et al. 2023



https://www.sciencedirect.com/science/article/pii/S0048969723008082
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Plastic baseline (t0)
measurement in the scope
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baisteieniiioeecnde Flemish Integral Action Plan

Middelburg Goes. Bergen

Op¥Z0oom

lissingen. on Marine Litter

Breskens,
* 346 stalen (June 2020 - July 2021)

* Surface water:
* Scheldt: 42.9 MP/m3 (max 273.3),
(PS, PP, PE)
: e Qostende: 8.8 MP/m3
o (PP, PS, PET)
* Nieuwpoort: 6.8 MP/m?3
R D e (PAM, PS, PET, PP)
* Sediment
* Scheldt: 2757.7 MP kg DW-1
* Oostende: 4058.1 MP kg DW!
* Nieuwpoort: 2824.8 MP kg DW!
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https://biblio.ugent.be/publication/8760043

Conclusions based on monitoring

Microplastics are ubiquitous in the rivers in Flanders

2. Microplastic concentrations in sediment are high, indicating
sediment to be sinks of microplastics.

3. There is a spatiotemporal variability in the measured
concentrations

7(\1 VLAAMSE
(¥ ' MILIEUMAATSCHAPPU)
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Source of microplastic
pollution
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Synthetic fibres Sanitary items Abrasion of vehicle tyres, Release from artificial
from laundering textiles and cosmetic products plastic coatings and paints turfs and playgrounds

O
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(@) Fishing and shipping activities Pellet loss from plastic Uncontrolled dumping, Escape of plastics from
production facilities fly-tipping and littering mismanaged waste activities
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Synthetic fibres Sanitary items Abrasion of vehicle tyres,
from laundering textiles and cosmetic products plastic coatings and paints

Domestic
wastewater

Gross emission

Sources of pollution

| ™, Net emission to surface water

. European EnvironmentAgency .’




y Domestic wastewater

Synthetic fibres Sanitary items
from laundering textiles and cosmetic products

’ .‘ “u ’ ‘, o
© 355- 1§Wct;opiastics
; opefday per.person

[‘- — &

Important side note: ‘only’ 83 % of

the households is connected to an
active wastewater treatment plant
(WWTP)



Source: Vercauteren et al. 2023

Domestic wastewater

Synthetic fibres Sanitary items
from laundering textiles and cosmetic products

Yearly net emission of microplastics to

surface water in Flanders (WEISS):
623 kg microplastics or
567 x 10° particles



https://pubmed.ncbi.nlm.nih.gov/37352959/

Tire and road wear particles

Yearly net emission of tire wear particles to the rivers in Flanders
(WEISS):
246 ton tire wear particles

Source: Vercauteren.et al 2023



https://pubmed.ncbi.nlm.nih.gov/37352959/

Persoonlijke
verzorgingspr
oducten

Huishoudelijk afvalwater

lllegale
Banden- Industrieel o dU“’"F""_E
slijtage afvalwater Vuilnishelt en/of verlies Zwerfvuil Bronnen
tijdens
transport

Afvalstorting (illegaal)

Transport en
h 4 v v zuivering
tijdens
transport

97,5 % zuivering

568 x 10° MP depltjes
per jaar

Opperviaktewater en sediment in Vlaamse waterwegen Vervuiling in

de omgeving

0,36 MP per L /2480 MP per kg sediment

Source: Vercauteren et al. 2023



https://pubmed.ncbi.nlm.nih.gov/37352959/

Sectors using plastics
Textiles and (intermediate and final

clothing consumption
Construction e
| Sl . ani Cosmetics
L o] Terrestrial dnnk
i o Agriculture transport and personal

[ care
L1
"'v 'l

Q B
E - & L SR §shipplng

: Tourism ' i
Recycling g:,*" i F,‘;'::.r:;s and N ! I
Reuse, repair, ‘
i remanufacture
/ = _ Reall”
Wasteand of products and services
wastewater
management
Microbeads in prod ucts
accidental releases
plastic blasting
degradatlon of buoys,
- loss of nets
" -
“ l l I|
i 4" : =
E i
I
A ! .
Flnal cdnsumptlon
by citizens
_ Litter washed dehé’e%;"}gflegal
into stormwater
draints waste disposal
microfibres,
microbeads,
bio-filters loss of packaging,
yre wear,
accn?eln tal releases
TERRESTRIAL \ !
ENVIRONMENT Y Y Mo N
- landfilles®i. W 0 . g
T o Washedourand.',' !y _—
AT windblown
* 3 11!
7!
|

Bron: Pravettoni, 2018%& > 4 \

‘ «Source-focused approach
ECONOMY e.g. ECHA restriction

Accidental
or voluntary
releases

« Prevention
— e.g. Increase connection to active WWTP

e.g. connect road-run off to WWTP

Raw material inputs
fossil fuels andiagricultural
material foribioplastics

MARINE
ENVIRONMENT «

Emission monitoring

Environmental monitoring and
risk assessment
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Transport and fate of
plastics
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Natural processes affecting the distribution and
fate of plastics

v v Weathering
v from UV action o
Mechanical vov v v
degradation from ¥

wave action W

Pioneer colonization Secondary colonization Mature plastisphere

ﬁ\‘a../';,
ﬂp"f‘w Y
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" . Secondary microplastics ‘ Se d/men tatlonwi
faeces
*Biofouling is the gradual accumulation of waterborne
organisms on the surfaces of plastics in water that
contributes to its corrosion and degradation

Source: Grid Arendal



https://www.grida.no/resources/15043

Microplastic-specific biofilm growth determines the
vertical transport of plastics in freshwater

Polymer type — LDPE — PETcr — PP — PS

£l Exponential
5'°| growth over time
§1.o
)
: . r . 205
= Biofilm growth is g
.o £
‘ > 2 polymer specific = 7
N A Y and affected by 20 40 80
2 R Incubation time (days)

!

= surface roughness

"x Predictions of settling onset time
and sinking velocity in

environment



https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4514390

Behavior unaffected by biofilm growth
Discharge point Behavior affected by currents, wind, rain

LDPE @ ‘ g

-+ LDPE = PP
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Sinking behavior affected by biofilm
growth but takes time

Settling onset time (days)

w
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Sinking behavior affected by biofilm
growth (40-80days)




Discharge point
PET

Sinking behavior unaffected by
biofilm growth but affected by
polymer density

SV (mm/s)
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Discharge point

“Our work shows that rivers can serve as sinks for certain particles, while for
others, the likelihood of settling within river systems appears relatively
restricted, increasing the probability of their transportation to estuarine or
oceanic environments through currents or entrapment by other
compartments such as vegetation.”

Flow towards estuary mainly

under influence of currents
———
— ¥ Small PET

Large LDPE
large PP

Slow sinking
behaviour under
influence of biofilm
formation

Fast sinking behaviour,
influenced by the density of the
olymer

Large and small PS
Small LDPE and PP

Larger PET

PLUXIN,



Hydrodynamic
model

Estuaries as possible
microplastic sinks influenced
by tidal cycles.

Source: Everaert et al., 2022
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https://biblio.ugent.be/publication/8760043

Current challenges
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Current challenges

Analysis on the link between
microplastics, the environment and public

Heterogeneity of microplastics health.

Methods

Oy
Risk assessment framework
) : w Source: Vercauteren et al. 2023

Policy informing brief

J



https://www.health.belgium.be/nl/policy-informing-brief-analysis-link-between-microplastics-environment-and-public-health

Heterogeneity of microplastics

I reesPlastieséup foundation

i\

Polyethylene
White

150 um
f;agment

Polyethylene terephthalate
Green

500 pm
Fiber

Polystyrene
Blue

750 um
Film




Heterogeneity of microplastics

hydrophobic

coating surface
functional
group

-SH
-NH2
-COOH

surface charge

Which parameters do we measure?
Which do we not measure?

Not one size fits all!!]



Methods - Choice

Which parameters do we measure? Which do
Heterogeneity of we not measure?

plastics Goal of sampling?

Heterogeneity of matrix
\ /

|

Extraction from Characterization/

Sample

collection matrix identification
* Mantanet * Digestion * Microscopy
* Filtration  Filtration * Spectroscopy
. * Density separation * Mass spectrometry

Not one size fits all!!!

SourcenVercauteren et.al.2023



https://www.health.belgium.be/nl/policy-informing-brief-analysis-link-between-microplastics-environment-and-public-health

Methods

Waler.

nvironmental sample. 1-20|.|m.

Mass-based analysis.

1000-5000um @)

Particle-based analysis . . Proposed strategy:

https://maaikevercauteren.shinyapps.io/Decisiontree MNP/



https://maaikevercauteren.shinyapps.io/DecisiontreeMNP/

Methods - Standardization

Characterization/

Extraction from
matrix

Sample

collection identification

No standardization of methods (yet)



Methods

Plastics in environment Marine environment

ISO/TC 61/SC 14 monitoring
CEN/TC 249/WG 24 EuroQCharm
CEN/TC 444/WG6

Microplastic research
COST action PRIORITY

Ongoing efforts on

N 5 Microplastic in drinking water
] Standardlzatlon JRC in collaboration with ISO/TC

Textiles 147/5C 2/IWG 1
ISO/TC 38/WG 34
ISO/TC 38/WG 35

Rubber and rubber Water quality

products ISO/TC 147/SC 2/IWG 1

ISO/TC 45/WG 16 ISO/TC 147/SC 6/WG 16

SourcenVercauteren et.al.2023



https://www.health.belgium.be/nl/policy-informing-brief-analysis-link-between-microplastics-environment-and-public-health

> Methods - nanoplastics




Estimated higher ilabl
"umber of .ﬁ Avalha de
particles methods
Toxicological \%%, A . D/[\vd/

T
relevance meso-
mlcroolastlc | plastic

:?Qurces: Hartmanh etal -\
“2019; MetaBallStudios




Future perspectives
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Prof. dr. ir. Jana Asselman
Prof. dr. Colin R. Janssen
Dr. Maaike Vecauteren

E Maaike.Vercauteren@ugent.be

UGent Campus Ostend
Bluebridge

Ostend Science Park 1
8400 Oostende




Questions?
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Microplastics in surface water
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. Polypropylene [l Polystyrene - Polyvinylchloride

Heulebeek




kl 0‘ Kalavesia, Finland
Amsterdam, The Netherlands
Byers Peninsula, Antarctica
Hungary

Taihu meer, China

United Kingdom

Suzhou en Huangpu rivier, China
Wuhan, China

Danjiangkou, China

Guangxi, China

Taihu lake, China

Pearl river, China

Victoria, Australia

Gallatin, USA

Flandars, Belgium
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Microplastics in sediment

Lievegem 1087 + 674 Mp/kg DW L

2915 + 3692 MP/kg DW M
” v ! .
’ ’!‘\‘ m‘& Eppegem
an ' WA 2649 MP/kg DW
o7 /s r v /kg
2",

L ’ } Grimbergen

1214 + 644 mp/kg DW
Gullegem - 4 P
) -'

5326 * 5984 mp/kg DW

" j C MP concentratie droog weer

MP concentratie nat weer

Houthulst
641 vp/kgDW




. Polyethylene | Polyethylene terephthalate ] Polyvinyl chloride
. Polypropylene . Polystyrene [l Polyurethane

PN
Grote struisbeek

/ . 2 - \ .

. Koevaardeken

Heulebeek




Shanghai, China
Tamar, United Kingdom{
Rui Tang, China1
Garmany |

Venice, [taly

B Fionders, Belgium

Beijiang river, China

Pearl River, China

Lake Ontario, USA 1

Antud river, Portugal

Taihu lake, China

Znway lake, Ethiopia

Hungary
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